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0 Windscreen washer pump for vehicle. 

@ A pump used to selectively force-feed under 
pressure washer fluid to the front and rear wind- 
screens of a vehicle according to the rotation of an 
impeller in either one or other direction. A bypass 
flow passage for taking out part of the washer fluid, 
which is forcibly fed under pressure by means of the 
impeller, is formed upon supply of the washer fluid 
to the rear windscreen. Thus, the washer fluid deliv- 
ered to the front windscreen and that delivered to 
the rear windscreen are different in the delivery rate. 
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WINDSCREEN WASHER PUMP FOR VEHICLE 



BACKGROUND OF THE INVENTION 



Field of the Invention: 

The present Invention relates to a windscreen 
washer pump, and particularly to a washer pump 
for use with a vehicle, which serves to supply 
washer fluid to two systems for the windscreen. 



Description of the Related Art: 

There has widely been used to date vehicles of 
the two wiper type each of which is provided with 
two wipers both on the front and rear sides. In a 
two-wiper type vehicle, it is preferable to differen- 
tiate between the delivery pressure of washer fluid 
to the front glass and that of the washer fluid to the 
rear glass, both glasses being subjected to the 
various influences such as wind pressure or the 
like. It is especially preferable to supply washer 
fluid at high delivery pressure to the front glass 
which is susceptible to wind pressure or the like 
and to supply washer fluid at low delivery pressure 
to the rear glass which is less susceptible to the 
wind pressure. 

Thus, two washer pumps having different deliv- 
ery pressure are mounted on a conventional ve- 
hicle and the washer fluid is supplied to the front 
and rear glasses with different delivery pressure by 
using the respective washer pumps. 

However, the use of two different pumps for 
the supply of washer fluid to the two systems not 
only incurs an increase in manufacturing cost but 
trouble often develops on the positions where the 
two pumps are located. 

Accordingly, it has heretofore been proposed 
to selectively supply washer fluid to the front and 
rear sides by using a single washer pump 
(Japanese Patent Laid-Open No. 60-6096). 

However, the prior art is accompanied by the 
problem that the delivery pressure of washer fluid 
to the front side is not differentiated from that of 
the washer fluid to the rear side, although there is 
no problem from the standpoint of manufacturing 
cost and the position where two washer pumps are 
employed. 

Thus, when the delivery pressure of the washer 
pump is set to a higher value in relation to the front 
glass, the delivery pressure of the washer fluid to 
the rear glass is so high that a reduction in effi- 
ciency takes place due to the spray of the fluid or 
the like. On the other hand, when the delivery 



pressure of the washer pump is set to a lower 
value in relation to the rear glass, a substantial 
quantity of washer fluid cannot be supplied to the 
front glass. In particular, when the wind pressure is 
5 high as in the case where the vehicle is running at 
high speed, the landing point of the washer fluid 
onto the front glass varies correspondingly and 
hence the wiping ability of the front glass is dete- 
riorated. 

10 

SUMMARY OF THE INVENTION 



75 With the foregoing problems in view, it is there- 

fore an object of the present invention to provide a 
washer pump for use in a vehicle, which can sup- 
ply washer fluid to two systems with a single pump 
and at the different delivery pressures. 

20 The washer pump according to the present 

invention comprises a pressurized mechanism 
which can pressurize the washer fluid from a wash- 
er fluid supply source so as to deliver the same 
therefrom and also can change the delivery of the 

25 washer fluid in two directions, a first valve operative 
to be opened according to the delivery of the 
washer fluid from the pressurized mechanism in 
one direction for introducing the pressurized wash- 
er fluid onto a first window glass, a second valve 

30 operative to be opened according to the delivery of 
the washer fluid from the pressurized mechanism 
in the other direction for introducing the pressur- 
ized washer fluid onto a second window glass, and 
bypass means serving to take out part of the 

35 washer fluid delivered in the one direction for re- 
ducing the delivery rate of the washer fluid to the 
first window glass below that of the washer fluid to 
the second window glass. 

Thus, the delivery rate of the washer fluid from 

4o the pressurized mechanism in the one direction 
can be reduced as compared to that of the washer 
fluid therefrom in the other direction in spite of 
there being a single pump. 

The bypass means can be applied to both 

45 cases, one for where it is mounted on the pressur- 
ized mechanism and the other for where it is pro- 
vided between the pressurized mechanism and 
each of the washer fluid injection nozzles. When 
the pressurized mechanism is provided with a 

so pressurized flow passage formed by a pump cham- 
ber and an impeller, the pressurized washer fluid is 
taken out from a portion closer to an outlet for 
discharging the washer fluid onto the first window 
glass rather than an outlet for discharging the 
washer fluid onto the second window glass. When 
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the bypass means is provided at the portion other 
than the pressurized mechanism, part of the pres- 
surized washer fluid is taken out from a guide 
passage formed between the pressurized mecha- 
nism and an injection nozzle provided adjacent to 
the first window glass. 

BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1(A) is an enlarged cross-sectional view 
showing a principal portion of a housing for a 
washer pump according to a first embodiment of 
the present invention; 

FIG. 1(B) is a bottom view of the principal por- 
tion thereof shown in FIG. 1(A); 
FIG. 1(C) is a cross-sectional view of an im 
peller; 

FIG. 1 (D) is a cross-sectional view of the lower 
part of the housing; 

FIG. 2 is a side view showing the overall struc- 
ture of the washer pump to which the present 
invention is applied; 

FIG. 3 is a cross-sectional view taken along line 
3 - 3 of FIG. 2; 

FIG. 4 is an assembly diagram of the principal 
portion thereof shown in FIG. 1 ; 
FIG. 5 is a cross-sectional view showing part of 
the principal portion thereof shown in FIG. 4, 
with a part being cut at a portion where a 
bypass flow passage is formed; 
FIG. 6 is a plan view of an impeller; 
FIG. 7 is a schematic view for describing the 
flow of washer fluid within a pump in combina- 
tion with a longitudinal sectional view of the 
pump and a horizontal sectional view thereof; 
FIG. 8 is a graph for describing the relation 
between positions where the bypass flow pas- 
sage is formed in a pump chamber and pres- 
sure at an outlet for a flow passage; 
FIG. 9 is a schematic view for describing a 
modification of the bypass flow passage in asso- 
ciation with that depicted in FIG. 7; 
FIG. 10 is an enlarged longitudinal sectional 
view showing a washer pump according to a 
second em bodiment of the present invention; 
FIG. 11 is a side view illustrating an impeller 
according to the second embodiment 
FIG. 12 is a plan view of the impeller of FIG. 1 1 ; 
FIG. 13 is a longitudinal sectional view depicting 
a valve chamber according to a third embodi- 
ment of the present invention; 
FIG. 14 is a diagram for describing the relation 
between an open area of the bypass flow pas- 
sage according to the third embodiment and the 
quantity of fluid flowing through the bypass flow 
passage; and 



FIG. 15 is a longitudinal sectional view of a valve 
chamber according to a fourth embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



FIG. 2 illustrates the complete exterior of a 

w washer pump for a vehicle, to which a first embodi- 
ment of the present invention is applied. FIG. 3 
depicts a sectional schematic illustration taken 
along line 3 -3 of FIG. 2. 

As shown in FIGS. 2 and 3, the washer pump 

15 according to the first embodiment is provided with 
a cylinder 13 projected from the outer peripheral 
wall of a housing 10 formed in a substantially 
cylindrical fashion and having an intake hole, i.e., 
an inlet 12 formed therein and connected to an 

20 unillustrated washer fluid supply tank. In addition, 
the washer pump Is also provided with a first 
cylindrical outlet 14 communicating with a nozzle 
disposed at a rear glass of the vehicle and a 
second cylindrical outlet 16 communicating with a 

25 nozzle disposed at a front glass, at the outer pe- 
ripheral wall adjacent to the lower part of the hous- 
ing 10. 

As illustrated in FIG. 3, a rotor of a motor 18 is 
contained in the upper part of the housing 10, while 

30 a pump chamber 24 accommodating an impeller 
22 is formed in the lower part thereof. In addition, a 
rotary shaft 20 of the rotor 18 is attached to the 
central portion of the impeller 22. 

Washer fluid, which is to be supplied to the 

35 pump via the inlet 12, is fed to the side of the rear 
glass from the first outlet 14 at a given delivery 
pressure by allowing the motor 18 to drive the 
impeller 22 in the forward direction, whereas the 
washer fluid is supplied to the side of a front glass 

40 from the second outlet at a given delivery pressure 
by driving the impeller 22 in the reverse direction. 

FIG. 4 shows a schematic cross-sectional view 
of the lower part of the washer pump shown in FIG. 
3, especially the pump chamber 24. 

45 The pump chamber 24 according to the 

present embodiment is formed between the hous- 
ing 1 0 and a cap 26 by fitting the cap 26 onto the 
bottom of the housing 10 thus defining an upper 
half portion of the pump chamber 24 in a state 

50 where the impeller 22 is accommodated. 

FIG. 1 shows an exploded view of the pump 
chamber portion depicted in FIG. 4. In the same 
drawing, FIG. 1(A) is a cross-sectional view of a 
housing bottom portion formed with the upper half 

55 portion of the pump chamber 24. FIG. 1(B) is a 
bottom view of the bottom face 28 of the pump 
chamber 24 shown in FIG. 1(A). In addition, FIG. 1- 
(C) is a cross-sectional view of the impeller and 



3 



EP0 411 431 A2 



FIG. 1 (D) is a cross-sectional view of the cap 26. 

As shown in FIGS. 1 and 4, a flow channel 30 
through which washer fluid flows along the outer 
periphery of the pump chamber 24 is formed in a 
ring form within the pump chamber 24. The flow 
channel 30 employed in the present embodiment 
includes a ring-shaped concave groove 32 formed 
in the vicinity of the outer periphery of the bottom 
face 28 of the pump chamber 24 and a ring- 
shaped concave groove 34 formed in the top face 
of the cap 26 opposed to the concave groove 32. 

As shown in FIG. 6, the impeller 22 employed 
in the present embodiment is formed with a half- 
moon aperture 22c with an aperture, which is 
brought into engagement with the rotary shaft 20 of 
the motor 18 in the central portion of a disc 22a, 
and grooves 22b defined at regular intervals along 
the outer periphery of the impeller 22. The grooves 
22b are formed to be rotated and driven along the 
flow channel 23 of the pump chamber 24. As 
shown in FIG. 4, the interval between the impeller 
22 and both side walls of the pump chamber 24, 
i.e., between the bottom face 28 of the housing 10 
and the top face of the cap 26 is very narrow. 

As illustrated in FIG, 4, inside the housing 10 a 
first valve chamber 36 and second valve chamber 
38 are located between the inlet 12 and the pump 
chamber 24. 

The first valve chamber 36 is formed with a 
communication hole 36a communicating with the 
inlet 12 at the upper part thereof. A communication 
hole 36b communicates with the first outlet 14 at 
the lower part thereof and a communication hole 
36c communicates with one end side of the flow 
channel 30, all of which are perforated in parallel to 
the rotary shaft 20 of the motor 18. 

Provided within the valve chambers 36, 38 are 
valves 40, 42 which are always biased downwards 
by means of compression coil springs 39 and 
designed to block the communication holes 36b, 
38b from communicating with the first and second 
outlets 14, 16. Each of the cut-away portions 45 is 
partly formed at the peripheral edge of the aperture 
of each of the communication holes 36c, 38c com- 
municating with the valve chambers 36, 38 in a 
direction in which the area of the aperture is en- 
larged. As shown in FIGS. 1 and 4, each of the cut- 
away portions 45 is disposed such that they par- 
tially uncover the valves 40, 42 even when the 
communication holes 36c, 38c are blocked by the 
valves 40, 42. Thus, the cut-away portions 45 al- 
ways allow the communication holes 36c, 38c to 
communicate with the valves 36, 38. Accordingly, 
both ends of the flow channel 30 are in a commu- 
nicating state with the inlet 12 through the first and 
second valve chambers 36, 38. When the valves 
40, 42 are moved upwards against the biasing 
force of the springs 39 and serve to block the 



communication holes 36a, 38a, both ends of the 
flow channel 30 communicate with the first and 
second outlets 14, 16 via the first and second 
valves chambers 36, 38. 

5 In the present embodiment, an insertion hole 

44 for the rotary shaft 20 has a diameter larger 
than that of the rotary shaft 20 of the motor 18 and 
is formed to extend toward the central portion of 
the pump chamber 24 from the inlet 12. The distal 

w end of the rotary shaft 20 is attached to the impel- 
ler 22 through the insertion hole 44. 

As shown in FIG. 1(B), a groove is formed onto 
the bottom face 28 of the housing 10 in a radial 
direction of the pump chamber 24 from the inser- 

75 tion hole 44 to provide a bypass flow passage 50. 
The bypass flow passage 50 reaches a concave 
groove 32 and hence the washer fluid within the 
flow channel 30 can not return to the inlet 12 
through the bypass flow passage 50 and the inser- 

20 tion hole 44. 

A description will now be made of the opera- 
tion of the present embodiment. To drive the im- 
peller 22 in the forward or reverse direction, the 
washer fluid flows into the one end of the flow 

25 channel 30 from the inlet 12 via either one of the 
first or second valve chambers 36, 38. After pres- 
sure to be exerted on the washer fluid is raised by 
the rotation of the impeller 22, the washer fluid is 
selectively expelled from the first outlet 14 or sec- 

30 ond outlet 16 through either one of the valve cham- 
bers 36, 38 which communicate with the other end 
side of the flow channel 30. 

Where it is desired to rotate and drive the 
impeller 22 in the direction indicated by the arrow 

35 A of FIG. 7 by way of example, the washer fluid 
flows into the one end side of the flow channel 30 
from the inlet 12 via the second valve chamber 38. 
The washer fluid then flows into the flow channel 
30 while gradually raising the pressure in the wash- 

40 er fluid by means of Westco groove 22b formed in 
the outer periphery of the impeller 22, and then 
proceeds to the first valve chamber 36. In this 
case, the delivery pressure of the washer fluid has 
sufficiently been raised. Thus, the valve 40 is 

45 forced upwards so as to block the communication 
hole 36a and the washer fluid is expelled from the 
first outlet 14 at high pressure under the state as 
referred to above. At this time, no washer fluid is 
expelled from the second outlet 16 because the 

so communication hole 38b is blocked by the valve 42 
within another valve chamber 38. 

On the other hand, when the impeller 22 is 
driven in the reverse direction, the washer fluid 
from the inlet 12 is expelled at a sufficiently high 

55 delivery pressure from the second outlet 16 via the 
first valve chamber 36, the flow channel 30 and the 
second valve chamber 38. 

Upon rotation of the impeller 22 in either the 
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forward direction or reverse direction, the pressur- 
ized washer fluid within the flow channel 30 is 
returned to the inlet 12 through the bypass flow 
passage 50 and the insertion hole 44 for the rotary 
shaft 20. 

In the present invention, the level of the deliv- 
ery pressure at the first outlet 14 and the second 
outlet 16 can be set as needed depending on 
which portion of the flow channel 30 the bypass 
flow passage 50 is provided. 

FIG. 8 shows observed data of positions of the 
bypass flow passage vs. pressure at the outlet of 
the flow passage in the case where the washer 
pump according to the present embodiment is 
mounted on a practically-used vehicle. The first 
and second outlets 14, 16 are connected to the 
rear and front sides thereof respectively. The ob- 
served data shows how the delivery pressure of 
both of the first and second out lets 14, 16 varies 
where the central portion of the flow channel 30 is 
given as 0 = 0, and the position of the bypass flow 
passage 50 to be formed gradually approaches the 
side of the communication hole 36c (0 is gradually 
made greater). 

As is understood from the same drawing, as 
the bypass flow passage 50 gradually approaches 
the side of the communication hole 36c on the side 
of the first outlet 14, the delivery pressure of the 
first outlet 14 is reduced and that of the second 
outlet 16 is increased. 

In other words, assuming that the impeller 22 is 
rotated and driven in one direction and the washer 
fluid is expelled from the first outlet 14, the pres- 
sure exerted on the washer fluid within the flow 
channel 30 is gradually raised as the washer fluid 
approaches the communication hole 36c as an 
outlet Thus, it is considered that if the bypass flow 
passage 50 is established at the side closer to the 
communication hole 36c, i.e., 6 is gradually made 
larger, the washer fluid delivery rate of the bypass 
flow passage 50 also increases and hence the 
delivery pressure of the first outlet 14 is reduced 
as well. 

On the other hand, when the impeller 22 is 
rotated and driven in the reverse direction in a 
state of 0 being set to a large value, the washer 
fluid introduced from the communication hole 36c 
is bypassed by the bypass flow passage 50 as 
long as the pressure is reduced. It is therefore 
considered that the fluid delivery rate of the bypass 
flow passage 50 is relatively small and the delivery 
pressure of the second outlet 16 is relatively in- 
creased. 

According to the present invention, as de- 
scribed above, the difference between the pressure 
exerted on the washer fluid delivered from the first 
outlet 14 and that exerted on the washer fluid 
delivered from the second outlet 16 can arbitrarily 



be set depending on the position where the bypass 
flow passage 50 is located. Thus, the washer fluid 
can be supplied to the front glass at full delivery 
pressure by means of a single washer pump, 
5 whereas the washer fluid can be supplied to the 
rear glass at an appropriate lower delivery pres- 
sure. 

The present invention can also bring about an 
advantageous effect in that any pressure remaining 

10 inside the piping arrangement can be released 
owing to the provision of the bypass flow passage 
50 within the pump chamber 24. 

In other words, let's here assume that no by- 
pass flow passage 50 is provided in the washer 

75 pump illustrated in the present embodiment At this 
case, there is often a case where the pressurized 
washer fluid cannot be expelled due to some rea- 
son, for example, the clogging of an injection noz- 
zle through which the washer fluid is fed to the rear 

20 glass or the clogging of piping or the like during 
the supply of the washer fluid to the rear glass 
from the first outlet 14. When the operation of the 
pump is stopped under this condition, the following 
inconvenience will occur. In other words, the wash- 

25 er fluid within the piping flows into the first valve 
chamber 36 from the first outlet 14 owing to resid- 
ual pressure in the piping and the valve 40 is 
forced upwards by that residual pressure, so that 
the washer fluid flows into the flow channel 30 of 

30 the pump chamber 24. The washer fluid is then 
introduced into the second valve chamber 38 from 
the flow channel 30 and hence the valve 42 is 
forced upwards by this residual pressure, so that 
the washer fluid is expelled from the second outlet 

35 16 to the front glass, thereby causing a problem. 

According to the present invention, on the con- 
trary, a bypass passage 50 for introducing the 
washer fluid which flows into the flow channel 30 
into the inlet 12 via the bypass flow passage 50 

40 and the insertion hole 44 for the rotary shaft 20 is 
formed by providing the bypass flow passage 50 at 
the flow channel 30. Thus, the present invention 
brings about an advantageous effect in that the 
washer fluid can be prevented from being expelled 

45 from the second outlet 16 onto the front glass. 

Similarly, even when the flow passage on the 
side of the second outlet 16 is blocked, the washer 
fluid is prevented from being expelled from the 
side of the first outlet 14. 

so Incidentally, a description has been made in 

the case where the bypass flow passage 50 is 
defined in the form of a straight line by way of an 
illustrative example in the present embodiment 
The present invention is however not necessarily 

55 limited to this embodiment. The bypass flow pas- 
sage 50 may be inclined with respect to the radial 
direction of the flow channel 30 or may be defined 
In the form of a curve as shown in FIG. 9. As a 
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consequence, the difference in the fluid delivery 
rate between the bypass flow passage 50 and the 
flow channel 30 can be made greater depending on 
the flow direction of the bypassed washer fluid 
which flows within the flow channel 30. 

In other words, when the washer fluid flows into 
the side of the first outlet 14 by using the bypass 
flow passage 50 shown in the same drawing, the 
fluid delivery rate of the bypass flow passage 50 
can be rendered large and its delivery pressure 
can also be reduced sufficiently. On the other 
hand, when the washer fluid is moved toward the 
second outlet 16, the washer fluid is hard to flow 
into the bypass flow passage 50 and hence the 
fluid delivery rate thereof is considerably reduced. 

As a consequence, the washer fluid can be 
extruded from the first outlet 14 in a state of the 
delivery pressure being fully reduced. In addition, 
the washer fluid can be expelled from the second 
out let 16 by the delivery pressure borne essen- 
tially by the pump itself. It is therefore possible to 
make use of the performance of the pump itself 
more effectively. 

FIGS. 10 through 12 show a preferred second 
embodiment of a washer pump according to the 
present invention. 

As shown in FIGS. 11 and 12, the features of 
the present embodiment reside in that a plurality of 
supplemental vanes 22d are centrally provided on 
the surface of the impeller 22 in radial form and 
by-passed washer fluid, which is introduced via the 
bypass flow passage 50, is forced under pressure 
into the inlet 12 through the insertion hole 44 so as 
to be effectively discharged from the impeller 22. 

In the present embodiment, four supplemental 
vanes 22d are provided symmetrically with respect 
to the center of the rotary shaft 20. They may be 
defined in an arbitrary form and the number of the 
vanes 22d may be increased or decreased as 
needed. In addition, if a means for forcibly pres- 
sure feeding washer fluid taken from the bypass 
flow passage 50 to the inlet 12 is used as an 
alternative to the supplemental vanes, their shapes 
are not necessarily limited to the vanes. 

Next, FIG. 13 shows a third embodiment ac- 
cording to the present invention, which corre- 
sponds to a modification of the bypass flow pas- 
sage. 

In this embodiment, a pair of cut-away portions 
56 are formed in a cylindrical valve seat 54 which 
is brought into contact with the valve 40 in the first 
valve chamber 36. The cut-away portions 56 are 
formed in an opposing relationship to each other 
respectively with the central axis of the valve seat 
54 interposed therebetween. Thus, the first valve 
chamber 36 communicates with the communication 
hole 36a via the cut-away portions 56 even when 
the valve 40 is forced under the pressure exerted 



on the washer fluid against the valve seat 54 and 
then brought into tight contact with the same. 

Thus, even when the impeller 22 is driven in 
the forward direction and the valve 40 is forced 

5 upwards under the pressure exerted on the washer 
fluid to thereby deliver the washer fluid from the 
first outlet 14, part of the washer fluid is by-passed 
toward the communication hole 36a and the inlet 
12 via the cut-away portions 56 and hence the 

70 pressure exerted on the washer fluid delivered from 
the first outlet 14 is reduced. This embodiment can 
bring about the same advantageous effects as 
those in the aforementioned embodiment. 

In this embodiment, the delivery pressure of 

75 the first outlet 14 can be arbitrarily set depending 
on to what degree the delivery rate of the by- 
passed washer fluid refluxed to the side of the inlet 
12 via the cut-away portions 56 is established. 
FIG. 14 depicts observed data of the aperture 

20 area vs. the fluid delivery rate in the case where 
the washer pump according to the present embodi- 
ment is actually mounted on a vehicle and the first 
and second outlets 14, 16 are connected to the 
rear and front sides thereof respectively. 

25 The observed data shows how the delivery rate 

of the washer fluid supplied to the rear side from 
the first outlet 14 is reduced as the sectional area 
of the cut-away portions 56 indicated by the ab- 
scissa axis in the drawing is gradually increased 

30 provided that the delivery pressure of the pump 
chamber 24 is constant. 

Observed data indicated by numeral 100 in the 
same drawing shows where the first outlet 14 is 
coupled to orifices each of which has a diameter of 

35 0.8 mm. This data also shows that the groove 
sectional area is 4 mm 2 in order to adjust the 
delivery pressure to 1.1 kg/cm 2 (140 cc/10 sec. in 
the case of the fluid delivery rate). Observed data 
indicated by numeral 200 in the same drawing 

40 shows where the first outlet 14 is connected to an 
orifice which has the diameter of 1.0 mm and also 
indicates that the sectional area is about 2.8 mm 2 
with a view toward adjusting the delivery pressure 
to 1.65 kg/cm 2 (100 cc/10 sec. in the case of the 

45 fluid delivery rate). As is apparent from the same 
drawing, when the cross section of each of the cut- 
away portions 56 is made large and the delivery 
rate of the by-passed washer fluid is increased, the 
delivery rate of the washer fluid supplied to the 

so rear side from the first outlet 14 is gradually re- 
duced and at the same time, the delivery pressure 
exerted on the washer fluid is also reduced. 

On the other hand, the second valve chamber 
38 employed in the present embodiment is so 

55 formed that the communication hole 38a thereof is 
completely blocked with the valve 42. 

Thus, when the impeller 22 is rotated and 
driven in the reverse direction and the washer fluid 
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is supplied to the second valve chamber 38 from 
the pump chamber 24, the washer fluid is supplied 
to the front side from the second outlet 16 with 
high pressure exerted thereon. 

The present embodiment is similar to the 5 
aforementioned embodiment in that any pressure 
which remains within the piping can be released by 
providing, as a bypass flow passage, each of the 
cut-away portions 56 within the first valve chamber 
36. 10 

The cut-away portions 56 are formed onto the 
valve seat 54 for the purpose of the bypass in the 
present embodiment. However, cut-away portions 
are formed at a portion where the valve 40 is 
brought into contact with the valve seat 54 so as to 75 
communicate with the communication hole 36a, 
whereby they may be used for the purpose of the 
bypass. 

Incidentally, a description has been made in 
the case where the cut-away portions 56 are only 20 
formed as the bypass flow passage within the first 
valve chamber 36 by way of an illustrative example 
in the present embodiment. However, the present 
invention is not necessarily limited to this embodi- 
ment. A bypass window 58 communicating with the 25 
inlet 12, which is other than the cut-away portions 
56 may be provided as needed as shown in FIG. 
15 by way of example. Thus, the delivery rate of 
the by-passed washer fluid, which flows toward the 
first outlet 14, can be made greater and at the 30 
same time, the delivery pressure of the washer 
fluid from the first outlet 14 can be rendered lower. 

As an alternative to the cut-away portions 56, 
the bypass window 58 may be formed as the 
bypass flow passage as needed in the present 35 
invention. 

The present invention is not necessarily limited 
to each of the aforementioned embodiment and 
many changes and modifications can be made 
thereto without departing from the spirit and scope 40 
of the invention as set forth herein. 

A description has been made of the washer 
pump of the Westco type by way of an illustrative 
example in each of the embodiments described 
above. However, needless to say, pumps other 45 
than this washer pump, such as a Pelton pump, a 
washer pump of the gear pump type, etc. are 
applicable in the present invention. 

In addition, a description has been made in the 
case where the washer fluid is supplied to the front so 
and rear glasses using the washer pump by way of 
an illustrative example in the aforementioned em- 
bodiments. However, it is needless to say that any 
positions other than the front and rear glasses, to 
which the washer fluid is supplied, are also ap- 55 
plicable as needed. 



Claims 

1. A washer pump including pressurized means 
serving to pressurize the washer fluid from a wash- 
er fluid supply source so as to deliver the same 
therefrom and capable of changing the delivery of 
the washer fluid in two directions, a first valve 
operative to be opened according to the delivery of 
the pressurized washer fluid from said pressurized 
means in one of said both directions for introducing 
the pressurized washer fluid onto a first window 
glass, and a second valve operative to be opened 
according to the delivery of the pressurized washer 
fluid from said pressurized means to the other 
thereof for introducing the pressurized washer fluid 
to a second window glass, characterized in that 
said washer pump comprises bypass means for 
taking out part of the pressurized washer fluid 
delivered in said one direction and for reducing the 
delivery rate of the pressurized washer fluid to the 
first window glass below that of the pressurized 
washer fluid to the second window glass. 

2. A washer pump according to Claim 1, wherein 
said pressurized means includes a pump chamber 
and a rotating means operative to be rotated there- 
in for pressurizing the washer fluid, and serving to 
change the delivery of the washer fluid in two 
directions according to the rotation of said rotating 
means in ei ther one or other direction. 

3. A washer pump according to Claim 2, wherein 
one end of a bypass flow passage formed within 
said pump chamber is used as a first outlet for 
delivering the washer fluid in said one direction, 
which communicates with said first valve, whereas 
the other end thereof is employed as a second 
outlet for delivering the washer fluid in said other 
direction, which communicates with said second 
valve, and said bypass means is formed in an open 
state at the intermediate portion of said flow pas- 
sage, which is closer to said first outlet, so as to 
take out the washer fluid therefrom. 

4. A washer pump according to Claim 3, wherein 
said bypass flow passage is formed to return said 
taken-out washer fluid to said washer fluid supply 
source. 

5. A washer pump according to Claim 3, wherein 
when the washer fluid is supplied to one of the 
window glasses through one of said first or second 
valves, the other thereof is formed with an opening 
for supplying the washer fluid from said washer 
fluid supply source into said pump chamber. 

6. A washer pump according to Claim 5, wherein 
said first and second valves serve to block a sec- 
tion between said pump chamber and injection 
nozzles provided adjacent to the window glasses 
but to allow said washer fluid supply source to 
communicate with said pump chamber, in a state 
in which the washer fluid is free from being force- 
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fed under pressure from said pump chamber. 

7. A washer pump according to Claim 6, wherein 
said first and second valves serve to introduce the 
washer fluid into said injection nozzles according to 

the supply of the pressurized washer fluid from 5 
said pump chamber and to block washer fluid 
outlets and said washer fluid supply source. 

8. A washer pump according to Claim 7, wherein 
said first and second valves are brought into tight 
contact with said washer fluid outlets by means of w 
elastic members respectively and separated from 

said washer fluid outlets by means of the pressur- 
ized washer fluid delivered from said pump cham- 
ber. 

9. A washer pump according to Claim 7, wherein 75 
said bypass flow passage serves to return the 
taken-out washer fluid to a section between said 

first valve and said washer fluid supply source and 
that between said second valve and said washer 
fluid supply source. 20 

10. A washer pump according to Claim 9, wherein 
said bypass flow passage is provided with means 
for pressurizing the taken-out washer fluid so as to 
return the same to the side of said washer fluid 
supply source. 25 

11. A washer pump according to Claim 10, wherein 
said means for pressurizing the removed washer 
fluid is rotated together with said rotating means 
within said pump chamber. 

12. A washer pump according to Claim 3, wherein 30 
said bypass flow passage inclines in the radial 
direction of said pump chamber and is designed to 
make it easy to introduce the washer fluid into said 

first outlet and to make it hard to introduce the 
same into said second outlet. 35 

13. A washer pump according to Claim 1, wherein 
said bypass means is a cut-away portion formed 
onto a valve seat which is brought into contact with 
said first valve or onto said first valve in order to 
return part of the pressurized washer fluid to said 40 
washer fluid supply source upon opening of said 

first valve. 

14. A washer pump according to Claim 1, wherein 
said bypass means is provided at a guide passage 
formed between said pump chamber and each of 45 
said washer fluid injection nozzles provided adja- 
cent to the window glasses, and functions as a 
communication passage for causing said guide 
passage to communicate with said washer fluid 
supply source at all times. so 
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